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-§-§-'§'^1^-. l-^^J-a^^l- ^m^^ €^^-§-^, 

^7l^^]l^H •y^^'^^l^i JL^^i-^ «oi-^4, -¥-7l<a-a.-^<g# NiF2 

tiV-g-AlT^ ;^1^^>^ yj-i^^, ^^^^ #El-^n>fil- WV-g-AlT^ ^12:^1-^ ^j"^ 

<2i> nl^^s] 4,091,081 (1978)^ -§-s-*§<^l l-^7l->il- 3]^ ^^a]^ ;Hl2:^>^ 

si^Si Eli^oil o^^l-o^ 7j-^>7fl iil«]rsl^ l-Sl-<a-£^ -B-§-'g<=>ll Hfl#^^<5l 2)-^ 
#7l^(sparger)^ -^^ ^^«><«i l-sF-y-S-^ -§--§-'34 ^#^17]^ ^^^<^] 711^1 

^1^ ^c].. NF3 ^^0] 7]^$] ^^^] ^^S.^ 30-50%-acl- ^t^i-sl 63^0] ^ o.^,7l7l] 

<22> X2]^^^ 5,637,285 (1997)'H1^ -g-g- Ir^^J-^^^ ^^Ir^j-l-ol ^^-fr^ ^-g- «- 

^<a-£^ -§-g-^^ E^i^l^S. 7j-^^>7ll il^^l-^^i ^^^>^ «J-'^<^1 

NF3 ^^£1- 60% ^^^ 65% c^l^vo.^ -R-^l^m "oi-^'^l 7llAl:£lol o^cf. zie^i^, 

^] "j-'^^ t>-§-l-^ ^^^]^^ ^-^JS)^ iatiV^ol 4.5 kW/m3<y nil ^^1:<^1 63%^ 

^^s. M-Ei-M- -f^i-si 21-^01-^7] oil ^^^^ ja^v^^ ^ Hll-^^ wHl ^fl^^m 

^#a#ol ^cH;^l7l afl^^ ^o.s. oltil^ul-. 

<23> Ti]^^^ 4,543,242 (1985)<H1^ '^^'^l^i F2 7}^% (NH4)3A1F 5 

(NH4)2NaAlF6 ^ Jl^l ^#l-5?-l-^J--E.^ ^^^^]^ 80^0 ^]^^^^S.^]^^ ^^^]^ 

65~78%51 NF3 "^^cfJl 7l^l]£lol 44,212 (2000)oflAi^ ^<^^ 

7W^^}<^ 87%4^1 *j=^J-Am4. Jl^l ^]1^5<^1 CH^71 
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<.24> nl^s.^ 3,304,248 (1963)<^lfe 8, 000^0 ^l^^"^ ^^^^}^ ^-§-^1^ ^, 

^^^m «c)-'^<^l 0.4-^% ^^H^ NFsl- ;^1S^>^ yj"^^! 7flAls)o1 oit:|._ 

<25> X2]^^■t\ 3,235,474 (1966)^ 3,356,454 (1967)<^1^ Ir^l-'a-S-^'g^ ^7l^^ll^}<:^ Ni 

<26> :5l7l^^fl ^^-^ «j-:^l^>7l 1^1^^^ 4,804,447 (1989)^1^ Ir^l-'a-a. 
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<27> 71^^11 ^ «o^^1^V7] «o^^-^5., ^R^^ 5,084,156 (1992)4 

5.085,752 (1992)oll^ ^^]S. ^ .^iTlSCskirt) Ir^^^l ^^1^ ^4^!: 

<28> ^1-71 NFs ^ ^^115. l:5|-<a-£-0- ^•§-'^^1 ti]:-§-Al7!^ ^l^^Vfe 

■1:^5}-^ (direct fluori nation) 3)- l-5|-<a-£^ -g-§-*Sl- ^7l^«fl§>c^ i^s:>^ ^7l2|- 
1-^^^ (electrochemical f luor i nation) ^^tb «^'^*?] ^-^S 
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<30> [tiV-g-^n 1] 

NH^F+3F2-^NF^+4HF 



<3i> n^it^] HF7]- ^^sj ^Efls. '^V-g-'^l ^l-^«|-Jl, ^^J^ HF 

x^^^l fl-^£]<H $1:^1 z]^ 1:^51-^^ ^^1^<?1 (overall) ^-§-^^ 4^ [^V-§-^ 

2]^ S.^^ ^ 9X^. 



<32> [tiV-g-^ 2] 

• xHF+dF^-^NF^+im- 1 • (»u+4)/(w- 1 



<33> o^7lollA-l, 0~5Sl ^ojji^ m^. I o]^6] ^^T^^ 3. ^^^o]4. m=l^lJL, x=0^ 

[^^^ 1]4 ^<^}^]^, 1 ^/^}^ NF3<H1 HF NH4F 

^] ^^£1-°.^ NH4F 1^7}^ ^^s)^ HF^ ^fe (nix+4)/(m-l)S. xlic]- Tl^cf. 
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nNH/'yHF^NHf^{nH)NH/'{ny-\)l{n+\)HF 

NH4F5] ^;^>^7> ^ojufa^ 1 NH^pojl ^^s]^ HF^ (ny-l)/(n+l) 

<37> ziBli^l, 7l^j-^ ^4i7> Ir^^J-fi^ ^-g-'S^ ^-i-^H NF37]- ^I^^Slfe ^:g-(^-§-^ 2) 
4, HF7]- Irsl-^J-aw ^J-ai^<='fi4 ^>-g-^><^ 7flAg£)^ aVo.(uV-g..^ 3)0. 

<38> J^B^X], ^^^^^6\]X]^ ^^5]- <^^S.^o} 71-^11- -g-§-^o]l ^%^>J1 ^^§>7ll ^ 

^V^l?^ ^^^>fe l^'^^. <^^^S ^S^^^^ -§-g-^^ ^iTl^H tiV-g-71 
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<39> NF37} ^s^^^^ 2)4 i:5i-<a-s.^ -g-g-'S'^i ^^^m^ t>-e-(^>-i-^ 

3)9] <y:4 ^-§-^^ ^1-71 [«V-g-^ 4]^ S^t ^ NFsS] ^#(%)^ 



<40> [aV-g-Ai 4] 



'''' [iVF3Tt,%]=100X[(^J^j«iVF3^fT)X3]/[f^tf2^t^] 



^5. 44*1-^1 ^3^^sicH ^^sife ^^1-^ «J-^l^>Ji. ^-i-^H 2:^^] ^<^]^}^^]s. ^4 



^^^^ ^^f^ ^V-g-7] ifl^ fK^S]^ ^±.7}^^ IrSl-'a-S-W -g-u-<3^ ^l^^l 
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<44> ^ «^T^<^] $\^\^, ^S[o^3.^ ^l^il 1:^7} ^^^Vc:*^ ^-g-^Wl 

^^Slfe ^^i: 4^ $14. <^7M^^, ^^7}^^ tiV-1.71 ^^^^ 

<4G> «5j.oJ.5^- -g-o-c^^ ^1-71 [aV-g-^ 2]<^lAi 44 ^o], HF7> ^^tfl ^. NH4F 

•xHF4 ^^S. ti]:-g-oll ^<^3r>fet-ll tiV-g-o] ^«S4^ NH4F<^1 €^4^ HPS^ ^7> ^^4. 

<47> 44Ai, Ir^o].^.^ -g-§-<g<Hl HF7> ^^4^ ^1-71 [w]:-§-4 3]<HlAi S.^ 44 

, <a-£444 ^-§-4^ ;<fl^54^ l-4^J-a.^ -§-§-^4 HF/NH3 wl^^ ^^J^s. -B- 
44^0]: ^tq.. 
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<48> HF71- ^o] Ir^'a-S.^ ^Vm^ ^V^^>7llfe, HF/NH3 

<49> HF7]- ^o] -g-§-'^# ^'S^l^ ^ tfs, wj-i^ 0.5.^ «]:-g-7]S!l- -^<a;?]: 

7ii^5^H «j-§-7is- iJ-'^'eitii, ^^j-^-^^i ^^1-^ i-^'a-a-w -§-§-^^ 7ll 

<5i> ii#oilA-l l-Sl-<y-5.^ -g-g--^^ f-^V^>^^£fe 7l$o.^ 2~30m/sec, 

^^}7fl^ 5-20m/secS. ^t^f. 
<52> «.^o].j£- -g-§-<g4 100~150°C, wl-^2i^>7ll^ 110~130r«^l^i 

tiV-g-Aj^lJl, l-^<a-S-^ -8-^*^^ "y-sq*^}^ 90~120°C<>11^^ ^^^1^1^. 
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<54>. i 1^ ^A>^ «b-S-7l» ^^^>^ ^Ir^^iJi ^]^^^]$\ ^^l^lJl. :£ 2^ 

n^S"^^^]?} ^IS^J-^l^l "a^l^^lt:!-. 

471(12)1- 71^ tiV^7l ^J--?-^ ^H^4^(20)^ ic#(21)^ -f^H cfAl tiV-g-71 ^S. 

<56> l:i^*ll^(30)<^l^i >^5^^S]c>l l-^-a-S-w -§-§-*g5l jLf-oll -g-<a- 

ofl o]^|.o^ l:di^<i;^(32)^ f-^H ^B^A>^(20)^S -H-S^^'H "^n^ ^Eflo] «.sj.<y-i 

^^^^(32)^5. ^^Jslfec-ll, o] nfl, ti]--§-7i ^vw^q- <^^^ 7l-^.^^^(33)^ ^^H ^-S- 
71 4i-^<=^l^i ^^^^^ NFs, Irsl-^^ ^^1-, Iri ^<=>1 ^-^€ 7>rtsq- 41<^ 1: 

± ^^7} ^oV^cf. o]^ ^o] ol o.^ NF37> ^M^^ ^>-g-(^V-g-6i 

. 2)0] ^^l^o] nflo. ^^1^^ S^^l-71 ^5l]A^<ac-fl t-^S^^-g- 7V>i^^^(33) 

f -^xl ^ji 7fl3|l-g- lti.(3i)^ ^± ^^^1- ^^-e^H ^ 

^£ ^i=f. 

throat) (23), «J-4^(dif fuser)(24) , ^^>^( extension tube)(25)^ 7]^]^a] 
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<^J-2.^ -g-e-^ ^-^l 5.efl 1^^=71 nfl^oi] Fg^o^ tiV^-i, ^;^1*V^A-1 ti>-§. 

^£1- ^711 ^4. ^tb, ^l^tV 7li7l- ^oll jiia^l y-AVs] 

-H-^l^lH^ NFgl- ^^^^ ^ $14. NF37> ^P^7l->i^ all#^ 

(16)4 ^Ml^^(60)^ 71^ ^^71(17)5. ^el^^l ^ ^fl^^^ ^]^^^- 

<60> l:5|-<a-£^'^4 l-:i:7> w]:-§-^l-<:^ NF37I- ^jA^5]fe [^>-§-^ 2] 4 ^-§-01 

HF/NH3 ^x>^ ^44:nL, ^j-7l [a}^^ 4]^ ^^^4 ^-§-4<^]4 -^.fe 44 

<6l> 44^^, ^7]^ o_S. l:^<a-S.^ -g-g-*^ (13)1- HF -^£71- ^o>^ «-S|-oJ 

£w H]l#4?l ^, F2 ¥^«la.(31)l- ^aJl '^-£.^4 ^^«ly.(41)l- 

•a-S.M4l- ^^4<^ l:4^J-£w -§--§-'^4 ti]:-§-4^-^^4 ^SS-^i iwl5i NH3 

^^?FHF^:£^44 #4^2.-5- -g-g-^^^s ^l]^5t!:4. 
<62> i:4oj-a.^ -g-g-«« ^4 HF4 ^^£M444 ^^(^^-§-4 3)-£ #tti]-S-«^14 ^ 
^4 ^^5)^5-^^144 9X^ l-4"a-2-^.-g-e-^<Hl 4£M41- *^4^ #44 

-§--§-^4 4S-M471- ^#4fe 4-2.44 7l->i ^<^^^(22) ^^4 l-44S-^'^4 
HF ^^7} ^o>^iji, 45^-4 n -g-g-^oi 4^40^ ^S]^* 4^ 44<^1 44 

4. 
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<63> tcl-e^-A^, o] :^^o\]s. 1-^51- «]:-§-(«]:-g-^ 2)4 ^1-^>7MS, «J:^7l tfl^ Ir^^J-S.^ -§- 
-g-<g^ ^^^H(ll)^ ^^^1^ ^47l(12)» 71^ :f , ^S^AV^(20)^ 

(21)# JL^±S. ^c>^^^c-ll, ^Hfl--^! ^«fl ''^^m^ ^''^n^s. 
(32)^ l-tfl ^<^^^ ^^\^^ IrSl-'y-S^ -§"§-'^51 ^c>l 

(23), «j-4^(24), ^^>^(25)# Tlx^ l:3l-<y-£^ -g-§-^>^S. Tl^-a-^flS. ^^1^1^^ 

^-§-7] ifl^ Ir^^g-fi-^ -g-g-^ ^c>|l T^l^fl 7]S. ^^S. ^^ll^V^A-l tiV-g-^H 1:^1- 

<64> yJ-^^S -g-§-^^ 'a-5Lq45l- ^^15}<^A^ ^^^^ 

<66> NF3 «]:^7l(10)<^l^ ^'"t^S)^ F2 7]-ioll a>-g-7l v^6\]X] a^a^^ NF3 

7l-iSl <U^M: 4i^^fe 7l-i^^^(33)<il ^^c-il IrSl-^d-S.^ ^-g-<^ ^fl 

^-§-71(50)011^ s\^7}^ ^o] <?j-2.M«='> 7>i(40)l- i-'y*}^^ ^ 

<67> tiV-g-yloflA-l NF3 ^^7>:i(^^l-)7l- nfl tiJ:-g-7l(10) tfl^ -§-§-<Sol 7] 

NF3 ^^7>i^ ^^^(DlHAl)^ 7]7^ ^]^]^ 7l^^l7l7l(70)^ -E 

^1^ ^^^l^l^iS ti}:-§-7l(10)fi)- ^4^^(60) ^H-^l ^ ^ ^4. 
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<fie> [,£ 3]^ M-a-S^ ^-g-*^^ HF/NHs wl^^ "i^^-^lA] -fr^l^]-7l 

^*H) l:^<a-S.^ -g-e-^^ "^a-^l- 
^^H81)ol ^^1^ ^^^S]S(80)^ §el2:(80)i^i w]-§-<^l^i 

^ '^^^ ^}^^ sH#««a(13)l- H11#£]J1(<^1 

ul^al- wlf^o] ^7RV ^-§-<g ^1^7lH t^l tifl*^), ^>-^^ 

^fl^5^>-§-7l(50)s ■¥■•^€4. 

<69> ;^l]A5ti]--g-7l(50)<^lA:lfe ^^*>^ IrSl-'a-a.^ NFs^ ^2.Mo> 

Sij- ini>s7ll tiV-g-^lfecll ^-§-71* ^#^H ^-§-^1-471- ^1^^ 2:^»iti(53)l. 

oil- ^Al<^lo11u]- ^V^^S]^ ol-quf. 

<71> <-^Alo^] 1> 
<72> A. 

<73> H H £Al^ ^^11- A>-g-*H ^^*>^^. ^-§-7]^ 8 36^5] ^Z] 

Jl 1.8nim^ i^^o] 7711 ^o] tfltF ^SH ^^3^^ wj^ol iqoI 

4. 
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<74> B. 

<75> 1) l-sl-oj-s.^ ^12: 

<76>, ^^7]o\] ^V^Jl-^<a-S.-H-(NH4F-HF) 25kg^ ^'y^fjl ^^0.5. ^i, HF 8kg# ^V^^ 
^^^U. 120OC^ ^-8r^>^ ^Jl-^tq-. ojol^^, a]-^7l<^l o>e.^ 

(Ar)7l-ii- ^-^J^Vji, 51^4^1: s^il: ^ 7H^n§ ^>-g-^H lrSl-<y-2.^ 

HF/NH3 1- ti]^^ 2.9 (2^. NH4F -xHFS S^l: x^^ 1.9)<^15i4. 
<78> 2) 43:. 

^^^^ -^JL^^c.) 0.22m2'y ^rt^^ofl 250A^ ^^1- ^^f^]^ kF- 2HF -§-§-'^^ ^7] 

^n^}<^^] Aj^Vi^ 4.42 gmol(168g)^ >^lS^H ^^^1-^4. ^1 ^ ^^^5^1^ ^ 

iiSl ^^a^-^ 95%<^]9X^. 

<80> 3) >y-^5|.^^o| ;^]^ 

^ -§--§- >5d^S. = ^ 12m/sec)^5. ^B^^Ml- ^*fl ^^aI^I^^a-I l^^s]^ F2^^ 
<82> c. ^4 
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<83> oflA]:^ w}-g-7l^lA^ wfl#£]^ 7>>il- §41^H NaF ^t^;^> ^^^y^WF^ ^]7]^- 

JL, oil- >L>Sl-<y:^i^l^(Al203) 'UA ^^^^ -1-4^1^ F2« ^1:^^^ ^. ^^^V 

^4 NFs ^^^^^ 93.0%<5l^Jl. F2 3§5^-§-^^ 97.9%olSJi:f. «>^^^ 

A] i-Sl-'a-S^ 2:^^^ HF/NH3 1- 2.96^ ^-^^ 

<84> o] iqi, tiVo.7|o|] J^ogs]- jjitiV^^ i.#<Hl^i H-^^ -g-g-'g^ ^^-Hl 

. ^^£.5. #7] [^^-^ 2]^^E-1 7^1<L>€ ^ 3X^n Q = 13^ /min, ^J:^^ 

^ ^S. d = l,320kg/m3, # ^1^2^ a = 7- jr- 0.182/4 = 0. 178cin2ol u ^ , m = 

d-Q/eOOOO = 0.286kg/sec, U = Q/6a = 12.17m/sec, P ^ 0. 286 H2. 172/2 = 21.18W<5lJl, 
-g-g-<go^ w.5i]7]. 25«<^lS-S l:Sl-'y:2-^ ^-e-'S ^^^1^^ ^^^^ iil«V^^ P = 
21.18/25 = 0.85kW/m3ol 4. 

<85> o]^ ^^^1^^ ^S^sl^ jayV^o] 4.5kW/m3olJi, ^^^o] 63%<y ^1^^^ 

5,637,285 (^g^^Sl ^^7]7} ^^^^ «}-g-7l)<4 wliilf: ufl, ^^^]^^ H 

- «}^^ 100>0.85/4.5 = ^ 20%i #T^*>31 F2^ ^^-i:^ 35%7l- <^ 

<&7> c^7]o\]^^, P = [W], ra = [kg/sec], U = ii^<=il^i^ 

. ^^'^ [m/sec]ol4. 
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<88> <^^\c\] 2~6> 

<8&> l-s)-<g-s.^ ^ 100oC~150oCS 'dSl-Al^ ^^1^1 14 ^ 

<90> IS. 11 







r2 ^ 0 ^ 


NF3 


2 . 


100 


76.2 ±1.3 


74.7 ±1.7 


3 


110 


96.5 ±0.5 


93.6 ±0.3 


1 


120 


97.9 ±0.3 


93.0 ±0.2 


4 


130 


98.6 ±0.2 


89.7 ±0.2 ■ 


5 


140 


99.1 ±0.2 


84.2 ±0.2 


6 


150 


99.4 ±0.1- 


80.5 ±0.3 



F2 tiJr-g-i:^ ^^y} ^^^^ NF3 110~120oC<^l^i 7>^> M^Jl, n 

' ^^1- ^»H^ ^*J=^ ^SS4. NF3 110- 1200c ^ 

^V-i-^H7> ^^^91 N2F2, N2 #7l-^>^cf. 

<92> al--g-^i7]. ll0~120oC^ ^^fe «ll#7}-r^i 4^^^ ^:E7V 20~250CS ^;^l5]^o.i4_ 
ti>-g-^£7> fe^ nfl(140oC, 150oC)^ tifl#7)-rfi 40~50oC.£ ^7]] 

o] ^%7}^^<^\ HF7]- ^o] Hfl^-sj^^^ ^ oio^cf. 

<93>, ..<^Alc^l 7~12> 
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<94> ^-g- l-5l-<a-S-i- -g-g-^^ HF/NHs 1- Hl^^ 3.50--3.56-2.S ^ ^l^l^^VJlfe -^^1 

1-64 ^^11- U-^^S. ^Al^V^cf. ^ HF/NH3 1- til^o^l 
cfl*V NF3 F2 ^>-g-#^ ^1-71 [S. 2]oil ^el^>^T:f. 
<95> 21 







1-2 1^^^ 




7 


100 


60.3 ±2.6 


58.5 ±3.7 


8 


110 


78.9 ±0.9 


76.6 ±0.8 


9 


120 


83.2 ±1.1 


79.9 ±0.7 


10 


130 


85.4 ±0.6 


79.0 ±0.5 


11 


140 


88.9 ±0.5 


78.2 ±0.4 


12 


150 


90.4 ±0.7 


75.9 ±0.5 



<96> ^^flajo.^ -g-8-<g^ HF -^i7> ui-^ 1-6^ ^,4^1 F2 

^-§-^4 NF3 ^^c^l 3.^ ^SJcf. F2 ik^^^ ^^1^1 1-64 ^}^y}^]S. «V-§-^£7} 
^^^^ ^7>^>^ -a^^Dl, NF3 120~1300C<^1^^ 7>^J- ^711 M-Bl-to -L 

<97> Aj^ft^ NF3 ^M^^^ 130OC<Hl^i 7>^J- ^>-§-^£7l- ^^>W^ ^A] N2F2 

, N2^ ^J^^^^l #7^*1-^4. ^^1^0.^ Hfl#7|->1 ^Ajo^l 1^50^ 

^4 fe^ 45~550CS. -^xlsjoj^Ol tiV-i-^S?!- fe^^^ ^1^^^ ^^7} ^^JL m 
oflo^ >y:£7V ^7>^H «fl#7l-i<Hl HF7> ^o] afl#s]oj^^ ^ 4^ o;[oj4. 

<98> ■<^Alo^] 13-15> 
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<99> tiVo.^s. 120OC, .l:5l-<a-a.^<g -g-B-^^ HF/NH3 # 2.90-2.96-^3. s]-j7, 7)0]^ 

<ioo> IS. 31 



^A|o|| 


^^^S. (L/min) 


^^P^ (bar) 




NF3 


13 


7 


0.8 


77.2 ±4.2 


64.8 ±6,7 


14 


10 


1.7 


88.6 ±0.7 


82.4 ±0.5 


1 


13 


2.8 


97.9 ±0.3 


93.0 ±0.2 


15 


16 


4.0 


98.2 ±0.2 


94.3 ±0.2 



<ioi> l-4<a-5_-. -g-§-^o^ ^7m^ F2 ^^#4 NF3 2.-^ ^7>^rl-^T:1-. 

^7>5:>5irf. l:^<y-2.^ ^ ^%^^7} m}^^ NF3 ^7>§l-u]- 4-§-«g ^ 

<103> Tl^o] S^t^^}7\] «J-^1*>7l ^^flA-l^ ^^'^9] ^ 
^^^W 2:1^ €^7> ^ 3X^. 

<104> <^Al<^l 16> 
<105> A. 
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<io6> i:5]-'a-s-B- -g-g-'S^ HF/NH3 1- yl^^ 'U^Mn ■?r^]^}y] ^^H ^^1<^1 i-is'^l^i ^> 

<107> B. -^^ 

<302: ^x\(^] m- s.<^t!: «c}-'^^S NF3 «}-g-7l5^- tiV-g-J] HF/NH3 ^1^-^! 2.9 1:5}- 

^^^Ml ^1-^14. ^<Un^ NF3 ^>-§-7lsl -g-§-<g^ i^o] ^e|^^s<^l ^ 

^^^1 ^fl^^, ^sq. iJ^^-^s -^f^^^ l-sF-a-S-^ 

. ^Jrlr^l NF3 «]:-g-7]cil ^B^^. 

<109> o]o]A]^ l-^^^^ofl 250A2] ^^1- ^^$}o^ F2 7>^1- 45:5^>J1, o]^ ^£«aV71S] 

'^-5-<^l ^S^J^ NF3 ^-^71-^^^ Afl^^o.^. NF3 ^^7V>i7l- o. 

S. 73|. 10^ ^A-ltflS -ioj Z]- ti]--g-7l5l -g-§-^ 

^1-^<^1A1^ X\7J:^ 105-llOg^^ ^11^5wV-§-7loll^ 0.95 

-1.05 £-5^ ^2.q6> 7>>.# ^-^s:}-^!:]-. 
<no> NF3"«V-§-7lS!f ;^ll^Sw]-o-7io^ ^s.^ 1^47] 1131). 12^ 2]-z^- i20oC5q- lOQoCS. ■^^]^]^^ 
■' n/^^ 74 10# -i-^>c^ ^^-i: S^^l-fe ^471 11# ^^A] 71:^1 

<iii> c. ^4 
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<ii2> 2 n^^}^ A]^ F2 ^^^^ 98-99% -^^^ -^-^l^ ^ Si^^o^ , 

NF3 91-94% ^ ^^cf. 

<113> 2 <^^>S] ^^tiV-g-oilA^ NF3 ^^7}^^ S^^^^^W 4]oll 7]7pl-^4. 

<ii4> N2 ^1^ ^^^^ ^^1 ^1^ ^m^'^^ NF3 ^^s. <y: 

<115> ^ n^v^o] o]^].^ t:^^4 ^o. olt:|. 

<116> N2, He, Ar ^ :*il3Sl aRl-g->§ ^^7}^i^ ^}%-^}7]t\ ^'ilV 7}>:^^7ll- a>^ 

. ^JIH NF3 ^ F2 7]->.<Hl ^>«1^ 5]-^ ^, 

l:5l-<a--E.^ -§--§-^4 H]:^Al^^5.M| ajr-g-'go] 2)-4^>7ll ^^S^}^ ^4 ^-§-^ 

10~30OC o]^ ^ oJj7, til-^^i7]- ^cs>:^o11 451- TlS] o^<^x^7] 

S ^>-§-^-!d^£7f ^Uf. 
<ii7> T3l^^^ 5,637,2855]- tijii^ t^, 20%<^1 Iriift!- LOkW/m^ ul'S:^ iM^ll- 

^<^11S NF3 80% 94%^7>^1 ^ ^4. 

<ii8> ^±7}^% ^n^^S.^ -g-g-'S ^oj] ^>L>^-^(bubbling)^l-5|^ ^1^^ 

^^(hydraulic head) <^l^i--as F2l- 7}'a-§]l<^): ^ ^J^^<^] ^^^Js)^ 

^oJ^<^l ^^SlHS. Irrt^^^ollA-l ^^5^ F2 7V^1- ZltflS- A}^t- olcf. 
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^11^^^}^ NFs 1- ^1^1- ^ ^q-. 
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P^^^^ 11 

«J-^7l iflS. l-^7>iiil- «J-i^o11 ^^>^ 

1- ;^lss^>^ . 
[^^■^} 21 

^ll^^^H ^>^7l ^J^\9\ ^^o^S.^ -§--8-'^ 51 HF/NH3 ^^^S. 
^^1^171^ S;^! 0.5. 5:].^ A].«-5|.^^o^ 43,^^"^ . 

31 

^111>H1 Slo^Ai, ^^^4 ^t-^^ ^4*><^ Ir^f-S^^^ ^^1- 

^ ^>-§-7l^ -^'^£1^ lrdi7l-il: tiJ:-§-7l ifl^ ^^sj-^i: €^7V^5. SI^-^a]?]^ 

[^^•^j-41 

^n^M sx<H^^. ^^^7\^ #si-<a-s.^ -g-g-'g^ ^a-^* 2£ 4€- ^^^^^ 

^>-§-7)(7ll^5 «J-g-7])^ o]^^|.j7, -g-g-^-i- «J-§-7l ^f^oil^l ^-^^ ^ 
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[^^^13- 51 

ti]7> 5~25'y A>-§-^}^ ^-i- o.^ ^1-^ A].^gl.^^o^ 

^^1 ^14%>S] o]^ i^^M oXo]A-]^ h^^<^]^^ IrSl-'a-S-^ ^^Slfe 

^^£71- 2~30m/sec^ ^^i^S -^-l-^^^S] . 
71 

><d^£7]- 5~20m/sec^ ^^i^S. s^l-^^lrS)-^^^ 
81 

^J£7l- 100~150°C<^1 ^^-^S. Aj-^^^^o^ ^l^l,^'^. 
91 

^£7> 110~130°C'?1 ^^-^^ ^-t 31-^^21 ^I^HJ-'^. 



32-27 



1020020042542 2003/6/4 
10] 

l^^^J- 111 

~120t'?l 
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